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An International Symposium on the Hyarozen Bond in Ljubijane 
(Mezhdunarodnyy simpoziuuw po vodoroanoy svyazi v Lyublyane) 


Vestnik AHSSSR, 1957, Vol. 27. Nr 11, pu. 157-139 (USSR) 


Scientists from Yugoslavia, the ttest- and Lasteurcyean countries, 
Australia, the USA, Canada, the USSR, Scandinavia and the state 
of Israel participated in the symposimm held from Juiy 29 to Au- 
gust 3. More than 60 speakers got a hearing. The soviet delega- 
tion read 6 papers: Ye.lk.Gross talked on "The vibration spectrua 
of the hydrogen bond". D.N.Shigorin on "The nature of the hy- 
drogen bond ana its antluence upon the vibration- and elec- 
tron-spectra of the molecules", V.M-.Chulanovsikiy on "The spec- 
troscopic investigation of the hydrogen bond" , MsY.Vol'ken- 
_shteyn on "The behavior of the hydroge: bonds in vitrifica- 
tion (ateklovaniye)", N.D.sokolov "On the juantum theory of the 
h,;drozen bond" .A.N.@crenin and V.Filinonov "The hyarogen 
bond betwee: adsorbed wolecules anc the structural Olt-groups 
on the surface of solid bodies". hiany papers were devotedito the 
spectroscopy of the hyarogen bond. . Important information was 
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An International Symposium on the H,arogen Bond in Ljubljana. 30-11-22/25 


: given by Dzh.Pimentel (USA} on the spectral sropertzies ot tne 
, compounds at low temperatures and @.Narrinan (England) on the 
investig tion-results of the crystalline modifications of cel- 

“ lulose by means of the method of polarized iufrared spectra. iH. 
Lippert (German Federal Republic) gave an extensive survey of the 
influence exerted by the hydrogen bonds upon the electron- 
spectra. The session in which the participants especially dealt 
with the problems of the erystallograpny of the compounds with 
those of hydrogen, was opened by Dzn.Bernal, England, with an 
extensive report on the part played by the hydrogen bonds 
in solids and in liyuids for which the participants showea great 
interest. R.Pepinskiy (USA) talked on the investigation of the 
hydrogen bond oy means of the X-ray and neutronographic meé- 
thod. U.Shneyaer (Canada) and cthers also dealt witn this metnoc. 
The following seasions mainly dealt with problems of the theory 
of the hydrogen bond. Speaker was: Ch.Koulson, England. His 
statement caused a lively diacussion in which above all the 
American scientists participated. Although there exists no strict 
definition on the conception of the nyarogen bond , ; all par- 
ticipants in the discussion agreed that the eviuence of the 
yuantum-mechanical process of the formation of a donor-acceptor 
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determination of the hydrogen bond, 
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bound to styrene. When oe 9,1U-H atoms in A were sub- 
stituted the optical properties of the polymer were not 
changed by polymerization. Part of the 9-Cl-4d and 0 
Me-A becume attached to the polymer chain with the aub- 
stitution of the 10-H atom. The interaction of aA and its 


CIA-RDP86-00513R001860510019-0" 


APPROVED FOR RELEASE: 08/09/2001 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0 


nee “pare a ES IESE ESET TRUVEO rig Rap TSU meee 
You neds Hr EYN, riage v ; 
AUTHORS Pokrovskiy Ya fI«, and Vol'kenshteyn, MsVe 20-5-35/ 59 
Means of Infrared Spectra. 
Study of Isotactic Polypropylene by M ie am 
* — (oneduvehige 4zotakticheskogo polipropilena metodom infrakrasny 
| spektrov). 
a USSR. 
PERIODICAL Doklady Akademii Nauk, 1957, Vol. 115, Nr 35 PP 552 553 Mv 
ABSTRACT Specimens obtained from different nethods were investigated in 


d at. 720, 730, 199» 
b 23 o'2 mm thick, Bands were found 4 
Sue, 859, 935, 969s 992, 1050, 1108, ll7o, 1376, lh60, 2850; 292k, 


nly sone from the 

sb bands 935 cm diverges fr 

=e O one of these ee 

ae ee aripned by NATTA and his collaborators. ageecagatee Te) 

pand does. not appear in all specimens. The occurrence a ae 
89k and 992 cmm =1 56 characteristic for the isotactic a betas ae 
olymer. They are very soft, if the Trackion is extracte Rusia 

ance the polymer is heated to lho - 150°, the specu a dc 
that the bands 8lo, 839, 89 and 992 cm*4 are oe " te ’ 

i i ro 
that the melting point Tok of isotactic polypropy. 


j ands 
160 - 170°C. Apparently the latter bands can be eon ere ae 
f crystal states From the curve of the dependency re) pipet 
= at. the band maximum 992 cm =1 the melting temperature oO ee 
ant er can be determined. The value of the degree of toe ete 
card 1/2 Pe eoune to be 75, 90 and loo % respectively in the cas 
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20-3~36/59 
_« A Study of Isotactic Polypropylene by Means of Infrared Spectra. 


specimens, These values do not claim to be of high quantitative 
exactness, for the measurements were made according to the method 

of differential intensitye There is good reason to maintain, however, 
that this value is very high in the case of the samples under inve™ 
stigatione (There are 2 figures, and 2 Slavic references )e 


ASSOCIATION Institute for Polymolecular Compounds AN USSR. (Institut vysokomole*™ 
kulyarnykh soyedineniy Akademii Nauk SSSR.)« 


PRESENTED by Academician AeV-Topchiyevs February 13, 1957 
SUBMITTED February 6, 1957e 

AVAILABLE Library of Congress. 
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20-2-12/50 
The Forming of Glass of Fluctuations and the Scattering of Light 


also the fluctuation of orientation freeze in. @hese fluctuations 
thus, make their contribution towards the central component in 
glasses. The fluctuations in the concentration freeze in in the 
inhomogeneous liquids, so that the velocity of their dissolving 
caused by diffusion depends toa considerable extent upon temn- 
perature. Mis theory is suited apparently also for viscous liquids. 
In the case of fluctuations Av, glass formation partly can start 
sooner than in the other liquids. ‘here are 16 references, 15 of 
which are Slavic. 


ASSOCIATION: Institute for Highly Molecular Compounds AN USSR 
(Institut vy sokomolekulyarnyxh soyedineniy Akadenii nauk SSSR) 


PRESENTED: May 19, 1957, by A. F. Ioffe, Academician 
SUBMITTED: May 13, 1957 

AVAILABLE: Library of Congress 
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Leningrad USSR, 19-26 May 19 


Leningrad 
Inst. of High-Moleculer Compounds , Acad.Sci.USSR, 
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AUTHOR: _Voltkenshteyhs WM. ¥., Doctor of Physico- 597 /30-58-9- 42/92 
Mathematica Sciences 


TITLE: Investigation of Mechanical Properties of Non-Metals (Izuche-~ 
niye mekhanicheskikh gvoystv nemetallov) Conference in Lenin- 
grad (Konferentsiya ¥ Leningrade 


PERIODICAL: Vestnik Akademii nauk SSSR, 1958: Hr 9, pp 109 - 441 (USSR) 


ABSTRACT: Phe Mezhdaunarodnyy soyuz chistoy i prikladnoy fiziki 1 
Akademiya nauk SSSR (International Society of Pure and 
Applied Physics and the AS USSR) held 2 conference from 
May 19th to oath. A-F.loffe, Member, Academy of Sciences, USSR, 

made the opening-speech. Further reports were delivered by: 
s.N.Zhukov on the influence of time and temperature on the 
strength of @ great variety of materials. 

B.V.Deryagin, u.S.Metsik on the part played by electric 
energies at the cleaving process of mica. 

A.V.Stepanov on the destruction modes of erystals. 
R.1-Garber, T.A.Gindin, L.M.Polyakov on the characterization 
ef plastic deformations by means of the micro-fissures 

Card 1/8 occurring. 
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Yu.N.Ryabinin on the results of researches on plasticity. 
A.N.Orlov, Yu.M.Plisnkin on the results of theoretical cal- 
culations on stability conditions of 4 crystal model. 
T.A.Kontorova on the influence of anharmonic oscillations 

of a lattice on plastic deformation. 

M.V.Klassen-Neklyudove.s vV.A.iIndenbom, A.A.Urusovskay@s G. Yee 
Tomilovskiy on the results of optical orystal reszarch. 
u.P.Shaskol'skay4, Sun'Znuyfan on observation of plastic 
deformation in rock-salt. 

A.A.Chernov on 4 kinetic equation for "steps" on the crystal 
surface. 

G.G.Lemleyn, Ye.D.Dukova presented 4 film on the formation 
of displaced growth centers and the vaporization of crystals. 
y.N-Rozhanskiy, Yu.V.Goryunov, Ye.D.Shchukin, N.V.Pertsov 
observed the emersion of dislocations on the crystal surface 
as well as the development of fissures. 

R.1.Garber, Ye.A.Tsinzerling, M.A.Chernysheva on Problems 

of mechanic twin formation of crystals. 

Ye.M.Yelistratov gave values obtained by yadiographic examinations 
of mixed crystals and metallic alloys. 
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Investigation of Mechanical Properties of Non-Metals. sov /30-58-9-41/ 51 
Conference in Leningrad 


D.M.Vasiltyev examined micro-voltage occurring at plastic 
deformation in crystals. 

M.1.Bessonov, S.K.Zakharov, G.A.Lebedev, Ye.A.Kuvshinskiy 

on the strength of amorphous bodies, especially polymers. 
S.N.Zhurkov, V.A.Marikhin, A-I.Slutsker on the submicroscopic 
porosity of deformed polymers. 

A.S.Akhmatov, L.V.Koshlakova, M.V.Vol'kenshteyn, A.1I.Kitaygo- 
rodskiy on defective crystallic states. 

A.F.loffe, Member, Academy of Sciences, USSR, closed the 
conference. 
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“Mechanism of vitrification." 


ra All-Union Conference on the Vitreous State 


report presented at the 3 


Leningrad, 1959 
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reviews briefly the thermodynamics of polymer solutions and the 
theory of polyelectrolytes; gives a general outline of polymer 
physics and shows that the 4mportant physical properties of poly- 
mers are eonnected with the flexibility of polymeric chains » he 
physical kinetics of polymers 4s not treated 4n this booke Chap~ 
ters two and three cover the properties of small molecules and 
give a fairly complete review of experimental and theoretical 2s 
searen on the internal rotation and rotational tsomerization of 
small molecules. The following chapters include cont tguratioral 
statistics of polymeric chains, the theory of dimensions, apelsé 
moments and optical anisotropy of macromolecules, and the theory 
of the behavior of polymeric chains during the fusion of erystalss 
extension, and in certain piological Processes. Toe final chap~ 
ters discuss the theory of polymeric chains in network structures » 
which is the pasis of the paysics of slesticity of wabber~1like 
materials. The book is pased primarily on the work performed by 
the author and his coworkers during 1950-1958, at the Laboratory 
for Study of the Stmicture of Polymers of the Institut TI BOKILS ~ 
Lekulyarnykn soyedinenly Akademii anuk SSBR (Inatibube of High 
Molecular Weignt Compounds Academy of SoLencess USSR) and at “he 
Department of Theoretical Physics of the Leningradskiiy peiasc~ 
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gicheskity institut imeni Gertsena (Leningrad Pedogogical Insati- 
tute imeni Gertsen). The text includes a comprehensive réviaw 
and critical analysis of pertinent foreign works. T.M. Birahteyn, 
Yu. Ya. Gotlib, and 0.B. Ptitsyn cooperated in the writing of 
this book. References appear at the end of each chapter. 
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Photoelastic Effect in coigae tupiesehesiaie Polybutylmetha- 
crylate, and Polyvinylacetate q 


Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1179-1187 (USSR) 


The authors investigated the kinetics of the internal rotation 
in polymers by the method of photoelasticity which at the same 
time allowed measurement of birefringence and strain with a 
constant true stress on the sample. The authors were interested 
in the relaxation phenomena in organic glasses’ M.N.Zhurina 

and O.N.Trapeznikova (Ref 1) had obtained important data on 
internal rotation. In the present work two types of polymethyl- 
methacrylate differing in their way of production and in their 
temperature of vitrification. The photoelastic effect was 
investigated in a wide range of deformations and temperatures 
by means of a device described already earlier (Ref 4). The 
most important results which are given in several diagrams are 
the increase of negative birefringence during cooling and its 
decrease and transition to positive values when the polymethyl- 
methacrylate samples are heated. Both polymethylmethacrylate 


“lack 


SUSE eae eo 


iment 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


PEPROVED FOR RELEASE: 08/09/2001 


eB xiae 


67299 


Photoelastic Effect in Polymethylmethacrylate, sov/181- 1 -8-4/32 
Polybutylmethacrylate, and Polyvinylacetate 


types have a hysteresis with an extraordinary course, namely; 
counterclockwise. In the case of repeated passing of the heating 
and cooling cycles in one and the same polymer sample the same 
hysteresis loops are obtained. A stronger strain of the polymer 
sample renders temperature dependence more stringent. Tne 
photoelastic effect Ag reaches saturation already with relatively 
small deformations. In the case of neating and strain of the 
stretched polyvinylacetate film birefringence depends only 
slightly on temperature, which holds also in tne stretching of 
polybutylmethacrylate films. When the stvetcned polybutylmethac- 
rylate films are heated or cooled, 4 temperature dependence of 
birefringence in the case of fixed final expansion was not 
observed. Tue birefringence hysteresis of polyme thylmethacry~ 
late observed in neating and subsequent cooling is indicative 

of a non-uniform relaxation behavior of the rolymer under the 
present experimental conditions. The elementary theory of 
pirefringence relaxation is based on 4 kinetic equation. 
Polymethylmethacrylate anisotropy is obviously caused only by 
anisotropy of the lateral COOCH, and CH, ELOULS. CH, groups 
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APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001860510019-0" 


"APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001860510019-0 


1 


67299 


Photoelastic Effect in Polymethylmethacrylate, sov/181-1 ~8-4/32 
Polybutylmethacrylate, and Polyvinylacetate 


ASSOCIATION: 


SUBMITTED: 
Card 3/3 


' 


obviously cause positive birefringence. Negative birefringence 
is caused by the highly isotropic double bond CeQ which lies in 
the plane perpendicular to the strain plane of the chain. 
Besides, negative birefringence of polyvinylacetate is determined 
only by the carbonyl group. The "anomalous" hysteresis found 

in polymethylmethacrylate is caused by the existence of two 
relaxation mechanisms with highly differing relaxation times. 
These mechanisms are related with the structure of the poly- 
methylmethacrylate chain. The polymethylmethacrylate sample 
with higher vitrification temperature shows a shift of the 
temperature course of birefringence toward higher temperatures. 
The absence of hysteresis phenomena in polybutylmethacrylate and 
polyvinylacetate may be explained by the structure of these 
polymers. ‘There are 14 figures, 1 table, and 6 Soviet references 
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PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1272 - 1278 (USSR) 


ABSTRACT: The ability of the crystalline polymers to undergo specific re- 
- erystallization when under strain, which has been found by 
vy. A. Kargin and T. Ie sogolova (Ref 4), is closely connected 
with the presence of crystalline and amorphous substances in 
the polymer. The authors do not agree with Kargin and G. lL. 
Slonimskiy (Ref 1) who assume that crystalline and amorphous 
modification in the polymer are in equilibrium. vy. Ao Kargin, 
A. Ie Kitaygorodskiy, and G. L. Slonimskiy put forward a new 
interpretation concerning the amorphous phase of the polymers. 
The present paper deals with kinetic disturbances in polymer 
crystallization. In the authors' laboratory Bo Ze Volchek 
(Ref 8) investigated the effect of heat upon the content of 
amorphous substance in a polymeric ‘polycrystal. The first part 
of the present paper deals with experiments. Natural ‘rubber, 
crystallized during storage, served as test object, kerosene _> 
as solvent. The radiographic method is based upon & micro- 
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photometric comparison between the intensities of the amorphous 
halos in the radiograms of @ perfectly amorphous rubber and of a 
partly crystalline solidified or atrained rubber. Applying this 
method the authors determined the "degree of crystallization" 
of natural rubber with various degrees of swelling in kerosene.- 
Three tables illustrate the degree of crystallization of the 
swollen rubber, data on a sample for increasing swelling up to 
17%, and data on a umber ef rubber samples with different de- 
gree of swelling. in the case of low swelling degree (3.5 to 1%) 
the radiograms of the rubber samples resemble those of non-swol- 
len crystalline rubber but the intensity of the rings increases. 
In the case of further swelling, intensity and sharpness of the 
rings decreases. However, the intensity of the amorphous halo 
decreases. With a swelling of up to about 15 to 20% the crys- 
tal interferences vanish completely. when natural rubber swells 
in kerosene, the degree of crystallization passes through @ 
maximum and then gradually decreases towards zero. The distances 
between the separate crystal faces do not change during swell- 
ing. The golvent does not penetrate into the crystal lattice 

of the polymer but into its amorphous regions. The reduction of 
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the crystalline part in highly swollen samples may be inter- 
preted to be a melting of the crystalline polymer when a low- 
molecular solvent is present, For slight swellings the "degree 
of crystallization" is explained by the anisotropy of the 
amorphous part of the polymer, The introduction of a solvent 
reduces the strains in the amorphous part of the polymer and 
allows the chains to approach equilibrium. The absence of an 
observable effect in the desorption of the solvent from the 
swollen rubber sample may also be explained by the kinetics of 
crystallization, There are 3 tables and 12 references, 7 of 


Rubber 

which are Soviet. 
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report presented at the Symposium on Concepts of Conformation = panera sine 
Chemistry which took place in Moscow at the [OKh AN er (Institute o Zz 
Chemlatry, AG USSR) from September 30 to October 2, 1955, 


Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk, 1959, No. 3, S61-66). 
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SOV/51-7-2-10/24 
Aslanyan, V.iM. and Vol'kenshteyn, M.V. 
Optical Activity and Intermolecular Interaction (Opticheskaya 
aktivnost’ i mezhmolekulyarnoye vzaimodeystviye) 


Optical activity (natural rotatory power) is very sensitive to internal 
and intermolecular interactions: optical activity of one substance in 
different solvents may differ by 100% or more in magnitude and its sign 
may be reversed. The present paper discusses the et'fect of intermolecular 
interaction on optical activity of solutions in polar and non-polar 
solvents, using models which take into account directl; vie polarizability 
of a molecule and its components. In the first approximation such & 
discussion may have & classical basis; it is then sufficient for studbs 
ot dilute solutions. Quantum-mechanical effects have to be taken into 
account vnen concentrated solutions and pure liquids are discussed, since 
in this case resonance interaction.is important. The theory of optical 
activity presented by the authors is based on the valence-optical scheme 
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with tensors of polarizability ascribed to individual bonds and groups of 
utois in a molecule. Optical activity is thon the result of induction- 
type interaction of groups which ore asynmetrically distributed and 
anisotropically polarized. The theory is compared with exparimental 
results obtained on d-pinane, d-limonene and l-nenthylmethylnaphthalate 
and good agreement is reported. There ure 5 figures and 12 references, 

6 of which aro Soviet and 6 English. 
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anufriyeva, Ye-V- Vol! kenshte B and Razgovorova, T,V. 


Vitrification of Polymers and Lumines cence 
Optika i spektroskopi ya, 1959, Vol 7, Nr 4, pp 505-510 (USSR) 


The paper dascribes a study of mobility of macromolecules and 
vitrification of polymers, using luminescence of certain molecules 
insroduced into these polymers. It is known that the Lumines cence 

of “non-rigida" molecules depends strongly on the viscosity of the medius, 
falling with decrease of viscosity (Refs 4-6). This is because 

lumines cing molecules lose their energy of excitation which is transferred 
to internal rotation; such a transfer occurs more easily when viscosity 
of the surrounding medium is low. On vitrification the polymer viscosity 
rises sharply and the mobility of macromolecules or their parts falls 
considerably. Dyes placed ‘in small quantities in polymers undergoing 
vitrification were found to be sensitive to these changes of viscosity: 
for example intensity of luminescence of auramine or Mikhler's ketone 
prasent in polyvinylbutyral shows a discontinuity at 70°C which is the 
vitrification temperature (T,) of polyvinylbutyral (Ref 7). The present 
paper deals with several other polymers which contained small amounts 

of phosphors consisting of “non-rigid" (auramine) and "rigid" (rhodamine 3, 
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rhodamine G, rhoduline orange, safranine; molecules. The authors 
measured the temperature dependence of lwainescence of the system 
polymer-phosphor at temneratures from +20 to +120°C (this range included 

? temperatures of all polymers studied). Luminescence was excited with 
486 or 365 mp mercury lines. The teuperature dependences of the 
fluorescence maxisum and the total emission ware recorded both on heating 
and cooling. a photomultiplier FEU-19 was used as a@ recoiver. The 

authors recorded also the fluorescence spectra 4t various tamperatures 
below and above T, of the polymer-phosphor systems. The spectra were 
measured using a Monochromator YH-2 and a photouultiplier FEU-19. The 
samples were in the forn of films 20-30 p thics. Tha phosphors were 
introduced into polymers either by simultaneous dissolution of the polymer 
and the phosphor (dye) with subsequent removal of the solvent or by 
adsorption of the dye on the polymer fila. The phosphors were present 

in amounts varying from 0.5 to Sj. "NYon-rigid" molecules of suramine 
were introduced into polyvinyl acstate, polyvinylformal, polyvinyl alcohol, 
polystyrene, polychlorvinyl, polymethyl wethacrylate. The temperature 
dependences of the luminescence intensity I(T) are shown in Figs 1 and 2. 
In all cases the Juminescence intensity had a discontinuity at T..- Two 
discontinuities were observed on the I(T) curves of polyvinyl aicohol and 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


"APPROVED FOR 
s DY eS 


ats os 


RELEASE: 08/09/2001 


Risen Re Bee 


Sat eitde 


CIA-RDP86-00513R001860510019-0 


Be SSRIS eran Bare EES ES BGS WSR RAL B Betectern reese: meee eran wemnrer ne 


Vitrificution of Polysers aud Lusiuesvercs BOV/51-7-4-11/52 
polyvinylformal. One of thase discontinuitiss occurred at T, and the 
other at a lower tampsraturs. The discontinuity at Tz in aif polymers 
implies stronger quenching 2f luminescence of auraaings above T,; this 
js due to transfor of the slectron energy to vibritions and rotations 
(rotation of benzene rings of aurawine with respect to one anothar).- 
The second discontimuity st T < T, is due to final disappearance of the 
residual :aovility of macromolecules within the wtolecular "net" of the 
vitrified wolymers. Ia exouriments with phos phors consisting of molecules 
with "rigid" structure it ws found that the presence of the 
discontinuity on the I(T) av Ty depended on the choice of tne polynar 
and the phosghor. 4 discontinuity at Tp was observed in the cuse of 
rhodamine 6 in polyvinylbutyral (Fig 4, ¢urva 3), but nov in the caso of 
rhodamine B in polyvinyl alcohol (Fig 4, curve 2) or in polyvinylformal 
(Fig 4, curve 1). No discontinuity wis observed at T, in the case of 
rhodulins orange in polyvinyl butyral (Fig 3, curve 2) but it vas observed 
when rhoduline orange Wis {ntroduced into polyvinyl alcohol (Fig 3, 
curve 1) or polyvinyliormal. Discontinuities at T, wore also obs arved 
in sufranine-polyvinyloutyral (Fig 5, curve 1) and safranine-polyvinyl~ 
forual (Fig 5, curve 2) systems. Wil this {ndicates tnat quenching ot 
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luminescence of "rigid" molecules above T, is governed by the nature 
of interaction between the phosphor molecules and tho polymer inacro- 
molecules. Yheso interactions may be in the form of transfer of the 
electron energy of the phosphor molecules to the polymer mucromolscules 
or in the fona of photochemical reactions which produce irraversible 
changes in tna phosphor molscules. There are 5 figures and 10 
references, 8 of which are Soviet and 2 English. 


SUBMI“1SD: March 3, 1959 
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AUTHORS: Pot-rovskiy, Yee Te, Voltkershteyn, M. V- sov/48-23-10-14/33 
ik, ORE 

TITLE: The Investigation of Isotactic Polymers by Means of Infrared 

: Spectroscopy 


"RIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, Vol 23, 


Mr 10, pp 1208-1209 (USSR) 


ABSTRACT: Tho authors investigated the 4nfrared spectra of isotactic poly~ 


propylene (pp) and polystyrene (pS) in the range of 


3000 - 400 Sue py using the spectrometers of the type IXxS-2 
and IKS-11 with Lif-; MaCl- and KBr-prisms. In the case of PP 
the film thickness was ~ 200%, in that of PS it was ~25K%- 
The spectra were recorded within the temperature range between 
room temperature and the melting point of the polymers. 

The absorption spectra of erystalline and melted isotactic PP 


in the range of 800 - 900 ane aiffer neither from one another 
nor from the spectrum of atactic PP (Fig 1). In the absorption 


spectrum of crystalline PP the intense band varies at 992 oe ae 
the intensity of which depends on the crystallinity degree of 


Card 1/2 PP (Fig 2). As the method for determination of the "anorphity” 


APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001860510019-0" 


U 


DRPROVED rox RELEASE: 08/09/2001 SURES: Achaea aac 0 


x4 Sito ees Sete ape: aoe pecs Lise 


The Investigation of Isotactic Polymers by Means of SOV/46=-23-10-14/39 


Infrared Spec 


Card 2/2 


troscopy 


degree is not accurate enough at 790 om™ | for the determination 
of the degree of crystallinity, the authors used the band at 


992 en” for this purpose. The percentage of the crystallinity 
of PP was measured by measuring the optical density of the band 


£t 969 om” (standard) and 992 cm ':. 96% was obtained, ‘Tn 
isotactic PS a number cf bands in the crystalline state was found 
(Fig 3). The most intensive of them were at 775, 840, 916, 1315 
and 1360 em7', In the more long-wave range of the spectrum of 
atactic PS two bands were found at 560 and 540 cm~', in isotactic 


PS only one was found at 560 énn A solution of the PS 
resulted in no variation of band intensities. There are 
3 figures and 2 Soviet references. 
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85V/53-67-1-7/12 
Vol ‘kenshteyn, iM. V. 
98 MRE RENEE STE RG ETRE OI 
Problems of the Theoretical Physics of Polymers (Yroblemy teo- 
reticheskoy fiziki polinerov) 


Uspekhi fizicheskikh nauk, 1959, Vol 67, lr 1, 
pp 131 - 161 (USSR) 


Owing to the numerous possibilities of using polyners, «nd to 
their ever—increasing importance, important tasks have to be 
performed in the fields of chemistry, technical engineering, 

and physics. In physics, the main problem is that of investigat- 
ing the connection between the chemical structure cf polymers 
and their physical properties. Apart fron purely scientific 
considerations, it is the aim of these investigations to obvtain 
synthetic material of given properties. In the present article, 
the author gives a survey of the present stage of the theoreti- 
cal physical chemistry of polymers, which was compiled from 
numerous articles published in USSR and in other countries. 

In his introduction the author discusses basic problems, methods 
of investigetion, end their aims. The second chapter deals with 
the configuration statistics of chain polymers; the formation 
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and structure of such macromolecules are discuesed. A very 
detailed account is given of the physical probiems of rubber 
elasticity. A further chapter deals with the vitrification 

of low-molecular liquids and polymers. Finally, the crystalline 
state of polymers and its investisation by means of roentgeno- 
graphy and infrared snectral analysis is discussed. The survey 
was compiled from nunerous papers by both Western end Soviet 
authors. Follow some 3o0viet research scientists mentioned: 
V. A. Kargin, Ss. Popkov, 2. A. Rogovin, A. A. Tager, O. BE. Ptits- 
yn, S. N. Zhurkov, B. H. Narzgullayev, A. P. Aleksandrov, 

Yu. S. Lazurkin, P. P. Kobeko, Ye. V. Kuvshinskiy, G. I. Gure- 
vich, G. L. Slonimskiy, Yu. Ya. Gotlib, S. Ye. Bresler, Ya. I. 
Frenkel', I. I. Novak, T. BM. Birshteyn, Yu. A. Sharonov, E. K. 
Byutner, I. N. Godnev, V. N, Tsvetkov, S. V. Vopsovsxiy, Ya. S. 
Shur, Yu. B. Rumer, B. 2%. Volchek, A. I, Kitaygorodskiy, G. L. 
Slonimskiy, N. F. Bakeyev, Kh. Vergin, V. S. Klimenkov, B. Ya. 
Levin, Yo. I. Frenkel', Ye. F. Gross, Ya. I, Ruskin, MN. I. Shish- 
kin, N. M. Bazhenov, I. A. Bolotina, Ye. V. Anufriyeva, T. V. 
Razgovorova, Yu. HM. Malinskiy, T. I. Sogolova, V. N. Nikitin, 
Ye. I. Pokrovskiy and L. A. Volkova. There are 7 figures and 

130 references, 63 of which are Soviet. 
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21(2), 15(0) SOV/53-67-1-15/12 
AUTHOR : Vol'kenshteyn, H. 

RR hic sep ert EEL FT I EIEN 
TITLE: Conference on the Mechanical Properties of Non-Metals (Kon- 


ferentsiya po mekhanicheskin svoystvam nemetallov) 


PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 67, Nr 1, 
pp 177 - 184 (USSR) 


ABSTRACT; This conference on the mechanical properties of nonmetal solids 

was organized by the International Union for Pure and Applied 
Physics and by the Akademiya nauk SSSR (Acadeny of Sciences, 
USSR). It took place at Leningrad from Nay 19 to May 24, 
1958. The conference was opened by Academician A. F. Ioffe. 
He spoke about various problems and methods in erystal physics. 
The next speaker was S. HN. Zhurkov (Fiziko-tekhnicheskiy institut 
AN SSSR- Physico-Technical. Institute of the AS USSR), Lenin- 
grad, who spoke about the physical problems of the strength 
of solids. Further lectures: B. V. Deryagin and H. S. Metuik 
(Institut fizicheskoy khimii AN SSSR - Institute of vhysical 
Chemistry of the AS USSR) on the part played by electric forces 
in the cleaving of mica along the cleuvaye surfaces; A. V. Ste- 

* Card 1/5 panov (Physico-Technical Institute of the AS USSR) on character- 
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istic crystal data; R. I. Garber and his collaborators 

I. A. Gindin, L. KM. Polyakov(Fiziko-khimicheskiy institut 

AN TSR, Khar'kov - Physico-Chemical Institute AS UkrSsRk, Khar'kov) 
on the parasitic deformation according to the theory of micro- 
cracks; Yu. N. Ryabinin (Laboratoriya fiziki vysokikh davleniy 
ANSSSR - Laboratory for the Physics of High Pressures of 

the AS USSR), Moscow, on plasticity measurements in the axial 
rotation of cylindrical samples under high hydrostatic pressure; 
A. N. Orlov and Yu. M. Plishkin (Institut fiziki metallov 

AN SSSR - Institute for Metal Physics of the AS USSR) ,Sverd- 
lovsk, on the equilibrium conditions. of an atomic chain ina 
homogeneous crystal at a certain interaction energy;T. A- Konto- 
rovy (Institut poluprovodnikov AN SSSR - Institute for 
Semiconductors of the Au USSR), Leningrad, on the process of 
plastic deformation in consideration of the influence of an- 
harmonic lattice oscillations; M. Vv. Klassen-Neklyudova, 

V. A. Indenbom, A. A. Urunovskaya and G. Ye. Tomilovskiy (In- 
stitut kristallografii AN SSSR - Institute for Crystallogrephy 

of the AS USSR), Moscow, on optical investigations carried out 

on crystals with etching figures (A1,0,-LiF); M. P. Shaskol'skaya 
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and sun’ Jud -fam (Institut stali - Steel Institute), Moscow, 
on investigations of plastic deformation in rock sult; 

A. Aw Chernov (Institute for Crystallography, Moscow), on the 
investigation of the step-structure of crystal surfaces during 
growth and solution by means of an equation of motion; 

@. G. Lemleyn and Ye. D.Dukova (Institute for Crystallographys 
Moscow), showed an interesting film about the formation of 
dislocation centers during the growth and vaporization of 
crystals. V. N. Rozhanskiy, Yu. V. Goryunov, Ye. D. Shchukin, 
and P. V. Pertsov (Moscow University and Institute of Physical 
Chemistry of the AS USSR), spoke about investigations of tne 
reduction of superficial tension as a result of the adsorption 
of surface-active substances; three further lectures dealt 
with the processes of mechanical twinningy R. I. Garber (Phy- 
sico-Technical Institute of the AS UkrSSRk, Khar'kov), spoke 
about the mechanical properties of unitary twin layers, 

Ye. V. Tsinzerling (Institute for Crystallograpny of the 

AS USSR), reported on an interesting phenomenon found only 

in the impurity-containing quartz crystals: the "remembering 
capacity" of the crystal lattice (return to the prinary state 
after annealing); M. A. Chernysheva (Institute for Crystallo- 
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graphy of the AS USSR, Moscow), spoke about the particular 
features of defornation of semisynthetic twins (Seignette-salt 
crystals)- 
Three further lectures dealt with deformation properties: 
Ye. H. Yelistratov (Institute for Semiconductors of the AS USSR, 
Leningrad), apoke about deformation phenomena in the decay of 
oversaturated solid solution, D- M. Vasil'yev (Politekhniches- 
kiy institut- Polytechnic Institute), Leningrad, on micro- 
tensions in polycrystals in the case of plastic deformation, and 
Yu. K. Auleytner (Warsaw) on the determination of block orienta- 
tion by means of a sherp-focusing X-ray tube. A further session 
of the Conference wag devoted to problems of the strength of 
amorphous bodies. Lectures were delivered by: M. I. VessQnov; 
sg, K. Zakharov, G- A. Lebedev and Ye. vy. Kuvshinskiy (Institut 
vysokomolekulyarnykh soyedineniy Akademii nauk SSSR -Institute 
for High-Holecular Compounds of the Academy of Sciences, USSR), 
Leningrad, on investigations of the mechanical destruction of 
solid polymeric materials; S- N. Zhurkov, V- As Marikhin, and 
aA. I. Slutsker (Physico-Technical Institute AS USSR, Leningrad)» 
on the submicroscopic porosity of deformed polymers;G- i. Barten- 
cara 4/5 ev (Institut stekla- Glass Institute), Moscow, on the influence 
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of size on the strength of glass. G. A. Lebedev and Ye. V. Kuv-~ 
shinskiy (Institute for High-Molecular Compounds AS USSR,Lenin- 
grad) spoke about the determination of nighly elastic deforma- 
tion in amorphous materials of the polynmethyl-metacrylate type 
in a solid state. The lectures of the next session dealt with 
incomplete crystal states. A. S. Akhmatov and L. V. Koshlakova 
(Institut mashinostroyeniya i priborostroyeniya - Institute 

for Machine- and Apparatus Construction), Moscow, spoke about 
the investigation of the elastic properties of twodimensional 
molecular aliphatic acid crystals formed upon crystal surfaces; 
M. V. Vol'kenshteyn (Institute for High-Molecular Compounds 

AS USSR, Leningrad) lectured on the amorphous and the crystal = 
lire state of polymers. G. L. Slonimskiy and A. I. Kitaygorodskiy 
took part in the disuesion. A. I. Kitaygorodskiy (Institut 
elementoorganicheskikh soyedineniy AN SSSR- Institute for 
Element-Organic Compounds AS USSR), Moscow, then spoke about 
some physical problems of organic crystals. A. F. Ioffe made 
the closing speech. 
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$/829 60/000/000/001/005 


D243 /D308 
AUTHOR: Vol kensites Thy Lies 
a eermac tented mee BN 
VLTLE : Large molecules and bpiology 
SOURCE 2 3isdko-Lhinicheskiye i strukturnyye osnovy biologich- 
eslcikh yavileniy : spornik rabot. inst. biol. fiz. 
All SsGR. loscov, Izd-vo AW. SSSR, 1960, 7-11 
PURE: ‘he autior considers some distinctive features of 
the Large molecules inportant in tne structure of Living organisms. / 
He discusscs their great iudividuality , talsing plasma alpumens and i 
° oO . - . f 
nucleic acids as at e:swie, aud the role of stercoisomeric atom.c fe 


ELYOups 5 the work of oreihovich's school ‘is referred to. Considering 
these suostances as solyclectrolytes, the consequent relation be- 
tyoen mechanical vor: aac pil c& the medium, and the indivisibility 
of physico-mechanical aud chemical processes are discussed. Their 
role as information carriers and transmitters is described and sug- 
estions arc made for vreaiing che DNA code. Here some of Gamov's 
worl: is criticized on the basis of ignoring the chemical interaction 
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SOV/4982 
International syaposium on macromolecular chealstry, Moscow, 190. 


Meshidunarodnyy simpozium po makromolekulyarnoy khint{ SSSR, Moskva, A-15 
tyunya 1960 g.; doklady 1 @vtoreferaty. Sektslya I, (International Sympos- 
ium on Macromolecular Chentstry Held in Moscov, June 14-12, 1960; Papers and 
meeranes Sectiem I.) [Moscew, Ind-70 AN SSSR, 1960] 346 p. 5,500 copies 
printed. - 


Sponsoring Agency: The International Union of Pure and Applied Chemistry, 
Cormmiasion on Macrcmolecular Chenletry 


Teoh. Kd.t T. ¥. Polyakova. 


PORMO3E: This collection of articles is intended for chenists and researchors 
interested in macrozolecular chentstry. 


COVERAGE: This ie Section I of « miltivolume work containing scientific papers 
on macronolecular chemistry in Moscow. The material includes data on the 
synthesis and properties cf polymers, and on: the processes of polyrerizaticn, 


. Copolymerization. polycondensation. asd pulyreeezbination. Each text is 
Presented in full or susmarired in French, Mnglish, and Russian. There are 
47 papers, 28 of vhich vere presented by Soviet, Rumanian, Hungarian, and 
Cuechoslovakian scientists. Wo personalities are nenticned. Referesces 
eootmpany individual articles, : 
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B101/B205 
SI/1O0 / 
AUTHORS ; Anufriyeva, Ye. V., Vol'kenshteyn, Il. V« 
TITLE: Luminescence method of investigating the vitrification of 
polymers 
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 9, 1961, 637, 


abstract 9P31 (9R31)(V sb. "Stekloobrazn. sostoyaniye", 
Mo-L., AN SSSR, 1960, 138-142, Diskus., 153-154) 


TEXT: The authors studied the effect of the vitrification of polymers 

on the intensity of fluorescence of molecules with a non-rigid structure, y 
which had been introduced into the polymer (auramine, crystal violet, 

Michler's ketone) in polyvinyl acetate, polyvinyl alcohol, and other 

media between 20 and 100°C. All curves obtained show a break for T=T,- 


If T is greater than Ty, the local viscosity of the medium changes 
accordingly to such an extent that a mutual rotation of the parts of the 
luminescing molecule and a quenching of luminescence become possible. 
The (I) curves of auramine in polyvinyl alcohol show a further break 
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Luminescence method of ... B101/B205 


at 55°C, which is caused by hydrogen bonds. When investigating the 

system polymer - luminescing molecule with a rigid structure, a break 

is observable only with a certain choice of the system. When investigating 
the polarization and the "retarded" phosphorescence of rhoduline orange 

in polyvinyl alcohol, a break appears only in the latter case. Investiga- 
tions of this kind give new and essential information about the mobility 
ch macromolecules with which luminescing molecules are connected. 
fabstracter's note: Complete translation.] 
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$/051/60/009/004/006/03% 


E201/E191 
AUTHORS: Vol'kenshteyn, M.V., and Kruchek, M.P. 
TITLE: Calculation of the Optical Activity of Molecules 
PERIODICAL: Optika i spektroskopiya, 1960, Yol 9, No 4, pp 467-471 
TEXT: A theoretical calculation of the optical activity is 
illustrated in the case of 3-methylcyclopentanone."| 
The calculation was. a quantum-mechanical one and it showed that 
polarization interactions of constituent groups played the major 
role in the optical activity of molecules of 3-methyicyclo-~ 


—_ 


pentanone type which contained one chromoform group and had no 
conjugated bonds. The paper is entirely theoretical. 
There are 2 figures and 13 references: 4 Soviet and 9 English. 


SUBMITTED: February 5, 1960 
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BOO4 BO56 
AUTHOR: Vol'tkenshteyn, M. V., Doctor of Physical and Mathematical 
Sciences ~ 
TITLE: The Physics of Polymers 


20 
PERIODICAL: Vestnik Akademii nauk SSSR, 1960,jNo- 12, Pp- 3 - 10 


TEXT: The author gives a survey of the physical properties of polymers 

as linear atomic systems and of the methods and theories necessary for 
their investigation. The sonsiderable achievements of Soviet research 
workers in this field are stressed. In this connection, reference is made 
to the work done by the Institut vysokomolekulyarnykh soyedineniy Akademii \ 
nauk SSSR (Institute of Macromolecular Compounds of the Academy of 
Sciences USSR) (V. N. Tsvetkov et al.). The variety of the possible 
rotation-isomeric configurations of polymers led the collaborators of this 
Institute to develop a statistical theory on configuration, on the basis 
of which they calculated the gimensions of macromolecules, their 
electrical and optical properties by using modern physical methods such as 
measurement of light scatter, measurement of the birefringence in flow etc. 
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The Physics of Polymers 5/030/66/c00/012/001/018 
B004/B056 


Whereas the configuration statistics for elastic polymers (natural 

rubber, polyisobutylene) is already well developed (S. Ye. Bresler, 

Ya. I. Frenkel!), there exists as yet no theory for relatively hard 
macromolecules, for such as form intra- and intermolecular hydrogen 
bridges, as well as for polyelectrolytes. In the cage of rubber, the 
rotational isomerism could be proved to exist by means of polarized infra- 
red spectra. The investigation of the kinetic behavior of the polymers 

(A. P. Aleksandrov, Yu. 5. Lazurkin), such as relaxation, dielectric 
losses (G. P. Mikhaylov), mobility of macromolecules and their links, are 
now investigated by means of ultrasonics and magnetic resonance, In spite 
of voluminous material, 4 clarification of the nature of the relaxation 
spectrum (Vv. A. Kargin, G. Ls Slonimskiy) of macromolecules in interaction 
has at yet not been successfully carried out. The nathematical formulation 
of the vitrification temperature (Pp. P. Kobeko, Ye, V. Kuvshinskiy, 

S$, N. Zhurkov) has hitherto shown only a qualitative agreement with the 
experiment. The existence of crystalline and amorphous regions in polymers 
is mentioned, and the molecular packets are pointed out as a preliminary 
stage of crystallization (Vv. A. Kargin; A. I. Kitaygorodskiy; 

GL: Slonimskiy)- In this case; the application of the general principles 
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The Physics of Polymers §/ 030/ 


of solid state physics, especially of the dislocation theory is promising. 
The application of the chain-method according to Markov permits the 
thermodynamic analysis of reduplication of desoxyribonucleic acid, upon 
which mitosis is based. The polyelectrolytic nature of albumin and the 
muscular contraction basing on it has been proven by V. A. Engel'tgardt 
and M. N. Lyubimova. The physics of polymers thus becomes the basis of 
the further development of biology. As regards the electrical and magnetic 
properties of polymers, papers by A. V. Topchiyev, V. A. Kargin, 

B. A. Krentsel', and L. S. Polak are pointed out, who obtained substances 
of high conductivity from thermally treated polyacrylonitrile, which have 
semiconductor properties. Electrical properties are found also in the 
polyphenylenes obtained by A. A. Berlin. L. Au Blyumenfel'd found a high 
unpaired electron content in desoxyribonucleic acid and its albumin con- = 
pounds. Together with V. L. Ginzburg, he developed the theory of an 

ionic state of the desoxyribonucleic acid chains. Problems of adsorption, 
adhesion and polymerization are not discussed in the present paper, 

because they are rather to be ascribed to physical chemistry than to 

physics. There are 16 Soviet references. 
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VOLK=NSHTEYN, M. ¥. (USSR) 
"Co-onerative Precesses and the Reduplication of Droxyribemcleic Acid." 


Peport presented at the 5th International Biochemistry Congress, 
Moscow, 10-15 Aug 1961 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


Pessina ECR RELES>E 08/09/2001 CIA-RDP86-00513R001860510019-0 


RE eS Seta CS Sa Be BH RSS SES RS Re Es ae see eee 


VOLKENSHTEYN, M. V., GODZHAYEV, N. M., GOTLIB, YU. YA., YELYASHEVICH A. M., 
i - abe 
PTITSIN, S- B., and BIRSHTYN, G. M. (USSR) 


"Statistic Thermodynamic and ienetic Model Theory of Biosynthesis." 


Report presented at the 5th International Biochemistry Congress, 
Moscow, 10-16 Aug 1961 
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Kinetics of the reduplication of desaxyrivonucleic ac Yeh. Zap. 
AGU, Ser. fize-mat. i khim, nauk no.4?105-112 ‘61. (MIRA 16:6) 

(Nucleic acids) 
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VOL'KSNSHYSYN, M.V.3  KERUCHEK, M.P. 


Optical activity of amino acids. Zhur. strukt, khim, 2 no. 1:59- 
62 Ja~F '61. (HIRA 14:2) 


1. Leningradskiy pedagogicheskiy institut im. A.1. Gertsena. 
(Amino acids—Optical properties) 
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TITLE: Van der Waals forces between hydrocarbon molecules 


PERIODICAL: Zhurnal strukturnoy khimii, v. 2, no. 3, 1961, 346-349 


TEXT: This article deals with the van der Waals “interaction energy" or 
so-called van der Waals "potential energy" between molecules of methane. 
The results found in the literature for potential energy between two non— 
bonded hydrogen atoms - H...H were represented in Fig. 1. where potentials 
energies - "U" in Keal/mol were plotted against the corresponding inter- 
nuclear distances —"r" in A. | abstractor's note: In this article two- 
non-bonded hydrogen atoms are represented as follows: H...H, and analo- 
gously two non-bonded carbon atoms - C...C, two hydrogen molecules - - 


H+ + eHos two methane molecules - CH,+++CH, etce] Curve 2 in Fig. 1 is the 
experimental curve found from potential energy between two hydrogen mole- 
cules. Curve 1, Curve 3 and Curve 4 in Fig. 1 represent the potential 
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energy between H.-H ioe. the potential energy between non-bonded hydrogen 


atoms which have a bond with an atom of H (i.e. between H - H..-H - H) 
calculated by various equations derived independently. The potential for 


{ 
nj -H. » -H-G- represented by curve 5 in the range 2.2Z.rZ_3.0 R is nega- 


tive, i-e. it represents the forces of attraction while the potential for 
H-H,.«H-H represented by curves 1, 3 and 4 in the above mentioned range 
of "r" is positive, ise. it represents forces of repulsion. It can be 
assumed that C bonded with H causes the deformation of the electronic shell 
of hydrogen atom, leading to the decrease of repulsive forces between 
hydrocarbon moleculese The carbon atom in a methane molecule is not 
compld¢ely shielded by the four hydrogen atoms and, therefore, the calcu- 
lation of potential energy between methane molecules does not reduce to 
the calculation of the potential energy between non-bonded hydrogen 
atoms; the potential energy between two carbon atoms C...C as well as the 
potential energy between hydrogen atom of one molecule and carbon atom of 
the other molecule H..-C should be considered. The potential energy 
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between two non-bonded carbon atoms was found by A I. Kitaygorodskiy: 


Uc-—c (r, R) = 37°10" goes 330 (4) The potential energy 
ne for C...C plotted 
a against internuclear 
distances "r" is represented in Fig. 3, {,Abstractor’s note: no more ex= 
planation referring te the potential for C...C could be found in this 
article J. Eqo (7) for the potential energy between Co.oH is then given: 


Uc. oH (r,&) = 36 © 10° exp (-4.6 r) - 80 re (7) [Avstractor's note: 


No further explanation referring to the potential for CoseH could be 
found in this article .{ When calculating the potential energy between 
methane molecules, their relative spatial orientations of one molecule 
in respect to the other should be taken into consideration. One methane 
molecule can have different spatial orientations in respect to the other. 
Total potential between methane molecules is the sum of three potential 
energies namely: the potential between non-bonded hydrogen atoms HoH, 
the potential between non--bonded carbon atoms - C...C and the potential 
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between non-bonded carbon and hydrogen atoms ~ CeeoH. As the potential 
energy depends on the distance between atoms, each of the three above 
mentioned potential energies are different for the different relative 
spatial orientations of methane molecules. The potential energy H...H 
is pronounced mostiy in the Wa relative orientations of molecules, the 
potential energy Co..C is pronounced mostly in the “uo " orientations 
of molecules and the potential energy CoooH is pronounced mostly in the 
"BY orientations of molecules. Eq. (3) used for calculating potential 
energy between non-bonded hydrogen atoms was derived for the calculation 
of potential energy between hydrogen molecules. The assumption that it 
can be applicable for hydrocarbons is, therefore, wrongo 


U (r, R) = 2° 107 exp (-2, 85 r) - 160 (3) Eq. (3) was derived 

6 assuming that the po- 
tential energy 

between hydrogen molecules is equal to the sume cf 1/4 the potential 

for two hydrogen atoms in the single state and 3/4 the potential for 

two hydrogen atoms in tripiet form: 


= 
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Un H =u te +7 U. (2) favstractor's note: Eq. (3) was not 
pa = derived and no more explanation re- 
ferring to it would be found in this article]. Taking into account the 
equations for calculating potential energy between methane molecules, . 

the potential energy between non-bonded hyvrogen atoms in methane 


molecule H.C - CH, was calculated to be equal -0.2 Keal/mol which re- 


presents attraction and was found to be practically independent of 
the rotational angle of the CH,-group around the C - C bond. There 


are 5 figures and 14 references: 1 Soviet-bloc and 13 non-Soviet-bloc. 
The references to thehmost recent English language references read as 
follows: C.A. Coulson, D. Stocker, Mol. Phys. 2, 397 (1959), K. Howlett, 
J. Chem. Soc., 4353 (1957), L. Pauling, Proc. Nat. Acad. Sci. USA, 44, 
211 (1958), G. Harris, F. Harris, J. Chem. Phys., 31, 1450 (1959). 
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0 TIPLE: _ The kinetics of cooperative processes 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 420-428 


TEXT: The solution of the kinetic equations describing the cooperative : 
. processes occurring in changes of state (e.g. in fluids) is connected with 
' considerable mathematic difficulties, if the state Parameters change 

continuously with the coordinates and the momenta of the interacting 

Particles. However, it is mostly sufficient to investigate two or more 
, discrete values of the parameters of state, which simplifies calculations ; 
: ‘ considerably. The authors now developed a method permitting solution of : 

: the kinetic equations for cooperative systems by means of discrete state \~ 

Parameters by successive approximations. The interrelation between this 
method and others (e.g. as déveloped by N. N. Bogolyubov) is discussed; 
the present method is suited for studying cooperative kinetic processes 
of the structural change in liquids and solids. Such chemical processes 
are considered to be cooperative as occur on a certain matrix; in 
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The kinetics of cooperative ... B102/B204 
heterogeneous catalysis, e.g. the catalyst plays the role of such a 

matrix. The synthesis of albumens and nucleic acids, e.g. occurs only on At 
matrices with the participation of ferments. It may be assumed that in 
biosynthesis, the cooperative processes play the main part. Here a 

system is investigated which consists of N correlated subsystems; the 
probability of the change of a state of a subsystem is assumed to depend 

not only on its state but also on the state of the neighboring subsystems, 
Thus, the probability of a change in state (transition), depends only on 
states and not on the transition of the neighboring subsystems, so that Vv 
only a single transition need be investigated. For the state distribution 
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- “holds, where w denote the transition probabilities. The partial distribu- 
“, t: tion functions of n-th order, which depend on the state n of the sub- 
i system are introduced with 


. FO (a), Gy 1% Jo Pee SM Fla). (2) 
2 (eA by hee tn) 


and finally one obtains for the partial distribution functions 


(2) 
dF D posed > Fern (js Sep Sayer a,) x 
bt Teel Fd 


‘xX DO ci Cn a, Gy yeee a) py > : y 
\ 


Zp ee ete, a 


1 (¢’ 3 , 
FUT (ai, OO, y oe %, ee (Bis Mer Be or Mey)s (33 


(2) ‘a 2 
dF {et ax) > FEM (a, G, yes a,)x 
(k=1, 2, wa. 2) bet Teel $e ep gyre he 
x bah ees Ge as, a fai &,,)— 
a 


“Gard 3/12. | : tye Mped Mp he Bee 


he 


—- ee — 
—_—_— 


““ 
a 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


=PPEROVER artis RELEASE: ta potatoe REE: ssc bite debe 0 


Sites Sr i esses Se ae CE RIS $< Bera Pee benr ans fring and peated 32 ao Ss Eee 


20118 


§/181/61/003/002/016 050 
The kinetics of cooperative ... B102/B204 / 


(-tlyel) epee ee ; Sw / 

Fails (a, Bay oe Mig, Ay, oes ay) >) aOnary (7. ara My 
“ty ’ 
art Mays Sy eee Bye > Poy a Coe ay 2%) 

; a Anthea Ser +8y, a . : 
ene aC SER eee E 
Kw (2, %, &,, woe @, ote > a D| 
bl nied Ser ipa Seer Sie _ "4; “) ; | 3 * 


(2+ly+1) ; Als Gig wo Noe wee , 
Ferri (a,, a,, 6G By = oe Be, Oy oe By) X 


xwes Cae a 


ry aaa 


tyr Ser Bey vee Oey by vee a,) 


(7-4-1) . 
dF ie Bea eee a,,) = — FU+) (a ae 2 ) ae 
ae aad $y Abi ore Ady 


je OEEO AI. igen 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


__“APPROVED FOR RELEASE: 08/09/2001 _CIA-RDP6-00513R001860510019-0 


20118 
: ; —  §/181 61/003/002/016/050 
. The kinetics of cooperative ... B102/B204 
K Bo er My My HI DD Fett (ae, Sey 
Q. “, ‘ ‘ a ee A 


’ 
ees a a nd 
es el F a A aD, ao, ‘et ad v 4? $s : > 
. eos k tf ‘ 


By yeee a,)+ Fe (2 a, , +060, )wW, oa Oy, Beavers a, )-F 
’ 
a 


“¢ 


en) 


7 < 
fe & 
> yt) . woe & 
2 SED pa > FEMA (a, hey oes Cay yy Saye bel Yr ane ee yh 


k=l Gyro Byy “i 


, ix hire 
Byyeee & 51) xw = (> ory Meo Bey nn Seer Mes ay 
k 


, 
“sy 


which may be solved according to the method of successive approximations. 
Here the first approximation agrees with the zero-th approximation of 
the Bogolyubov power expansion. In first approximation, 
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. n : 
p(") ei a, )= | gh") (, holds; for PO) ( ) one 
Ge hgh ed 1 es ee | 
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From the equivalence of all subsystems one obtains as normalization 
f 
condition 5 p61) (q(P)) = 1, independent of i. (6) supplies the 
p=1 : 
3 ‘function 1) (4) in first approximation; in order to obtain this 
function in second approximation, it is necessary to substitute 
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function pl2tlytt) in first approximation into the last equation of (4),° 


whose solution gives pl2+t in second approximation. If then FS 


is substituted into (3), 
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one obtains e(1) (4) in second approximation. In order to obtain 
p61) (4) in third approximation, it is necessary to know p(zttett) etc. 


This method is explained on the basis of the example of a linear 
cooperative system (e.g. macromolecule). The equations (10) - (12) | 
are obtained, by means of which the distribution functions of arbitrary 

order may be determined. ; Fa 
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“i The scheme of successive approximations is represented in Fig. 1. 
-< The first and second approximations are calculated. ‘There are 
ra 2 figures and 4 references: 3 Soviet-bloc and 1 non-Soviet-bloc. 
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TITLE: Effect of fritting of polymer glasses on the course of 


specific heat in the softening range 


PERIODICAL: Vysokomolekulyarnyye soyedineaniya, v. 3, no. 11, 1961, 
1739~1745 


TEXT: Aim of the present work was to obtain exact quantitative data on 
the dynamics of vitrification and softening processes, and to investigate 
the effect of fritting on the softening of glass. Changes of the 
amorphous structure and increase of the interaction of the kinetic units 
take place during prolonged fritting. The irregular specific heats were 


measured. S.N. Zhurkov and B. Ya. Levin (Ref. 13: Sb. rabot, w 
posvyashchennyy 70-letiyu akad. A. F. Ioffe (Collection of papers \ 
dedicated to the 70th anniversary of Academician A. F, Ioffe), Izd. 

AN SSSR, M.-L., 1950, p. 260) found that the specific heat has a maximum 

in the softening range, the position and height of which deoend on the 

heating rate. The fritting of samples should additionally be taken into 
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consideration. In order to measure the heat effects linked with the rate 

of relaxation, concentrated polymer solution was applied to three copper 
wires. A 0.14 mm wire of 98 mm length served for heating, the other 

0.05 mm wires of 217 mm length each for temperature measurements and for 4 
producing adiabatic conditions. A strip of a 0.15 to 0.20 mm thick 

polymer layer was obtained, which was coiled up and placed into 4 vacuul 
flask. The thermal equilibrium occurred in fractions of a secoad at a 
heating rate of 0.5 degrees/min. Measurement was made at 5°10"? mm Hg. 

A thin, nickel-plated Al foil which was wrapped witn Ruy (Ruy? heating 


wire and two coils of R a3} (Rag) and Ryyo (Rago) Cu wire for adiabatic 


conditions served for preventing heat radiation. The heating circuit cf 
the foil contained the rneostats R, and R, (Fig. 2). Thyratror relay IV 


ang the bridge circuit diagram I with mirror galvanome ter in the diagenal 
bridge kept the temperature of the foil »0.03°C lower than that of ths 

j co } + ; 3 ae 
sample. The bridge sonsisted of the resistors R po (Rag) ang Ras, (Raps) 


The photoresistor QCK-2 (Fsk-2) was thapickup for the thyratron relay. In 
order to keep the sample~fcoil temperature aifference constant, the vacuum 
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flask containing the apparatus was place! in oan electric furnace 2 0'% 
colder Tne rate of cooling from temperatures > ey to the iritbing 
tempuxatare aa OD | derree?/min to 6 deerees/min. ‘The third bridge 
circuit diagram IIT with the mirror galvanometer P3c-47 (GZS-47) in ths 
diagonal bridge served for temperature measurement. ‘The temperature cf 


the sample wis measured between 0 and 120°C with 0.01°C relative accuracy 
The total specific heat of polymer and Cu wire was calculated according 


to; c = 0.239 u’/Rt, where u=voltage of the heating battery; R= mean 


resistance of the heating wire in the range of temperature measurement } 
: re) 
+ =time required for heating by 1°c, The measurement interval was 0.5°°, 
in the softening range 0.25°C. Dissolved and reprecipitated polyviny: 


acetate (PVA) and polystyrene (pS) (molegular weight 16°) were 
investigated. Fritting took piace at 21 C¢ for 24 hr. For PVA, the curves 


)} pass a maximum in the softening range. Amount and temperatur?® of 


the maximum increase with increasing heating rate: The amount increases a4 
linearly with increasing fritting time (Fig. 4). Relaxation times ar? ; 


cara 3/6 e. 


APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001860510019-0" 


"APPROVED FOR RELEASE: 08/ 


Saal a See Stee 


09/2001 


# 


CIA-RDP86-00513R001860510019-0 


Zo SESE Tred EER GMP SR | Gs GS ee Cae 


« 


2972 
s/190/61/004/011/075 19:6 
.. of tritting of volymer... B110/B147 


measured for qty in 10 hr so that equilibrium 1s approximately achieved 
during prolonged fritting, A maximum of Cc, may occur during subsequent 


quick heating, It 1s net observed wnen fritting does not cccur 

Enthnaloy aise depends cn the fritting time. Its change was estimated : 
according to the change of the total amount cf heat which was passed to x 
the poiymer at subsequent heating from the fritting temperatur2 to a . 
Glass may reach the state with H, at ee oe (1) during cooling from 


fT 2 pas) Te at the rate q, and subsequent fritting at TO} (2) daring 
cecli*g at another rateé ial << 44,1 without fritting (Fig. 6), Cooling 
from ? >Ty to 21°C at 0.2 degress/min without fritting corre3sponds tc 


cooling at 6 degreas/min with subsequent fritting for !7 hr at the same 


temperature (Pig. §, Curve 3), The same results were cbhtuined with PS. 

The theoretical evaluation will be made in the next study aA ¥. Sidcrovich 
ann “oe WY Envehinskiy (Ref 14° davedsk laser . Veh is Paes 
ehtained gimilar reenits for PS OMpvaiete: Bat SS ip a tts BO ED erg eS 
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11 Soviet and 3 non-Soviet. The two most recent references to English- 
language publications read as follows: R. Davies, G. Jones, Advances in 
Physics, 2, 370, 1953; G. Jones, Glass, Methuen, 1956. 


SSOCIATION: Institut vysokomolekulyarnikh soyedineniy AN SSSR 
(Institute of High-molecular Compounds AS USSR) 


SUBMITTED : January 1, 1961 
Fig. 2. Circuit diagram of the electrical part of the installation. 


Fig. 4. Dependence of c(7) of PVA on the fritting time at 21°C after 

cooling at a rate of 6 degrees/min. 

Legend: Fritting time: (1) 17 hr; (2) 2 days; (3) 7 days; (4) without 
) 


) 7 
ee (1); (2)5 (3)3 (A) 0.5 degrees/min; (x) 0.9 degrees/min; 
(A) Cy cal/g-degree; (B) temperature. Xx 
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VOL'KENSHTEYN, M.V.; YEL* YASHEVICH, A.M, 
Statistical thermodynamic theory of the reduplication of 
desoxyribonucleic acid (DNA). Biofizikp 6 no.4:513-523 161. 
(MIRA 15:3) 
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR, 
Leningrad, 
(NUCLEIC ACIDS) 
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MILEVSKAYA, I.S.; VOL'KENSHTEYN, M.V. 


Determination of macrcoradical conf tions from spectra of 

electron paramegnetic resonance (ZPRJ}. Opt. i aa = 

N0.32 349-352 S '61. (MIR A AAD; 

(Paramagnetic resonance and relaxation) 
(Radicals (Chemistry) ) 
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AUTHORS: Volkenshteyn, N. V., and Fedorov, G-. Ve 

TITLE: Temperature dependence of electrical conductivity and of the 


Hall effect of metallic gadolinium 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Vv. 25, 
no. 11, 1961, 1379 - 1382 


paxt: Gadolinium belongs to the transition elements with incomplete 4f 
shell. Due to this shell structure, exchange interaction differs from that 
in ferromagnetic 3d transition elements. The temperature dependence of the 
Hall coefficient, Rj,» in the paramagnetic region differs from that in the 


ie 2 / 
ferromagnetic one (Fig. 1). The empirical relations R, = a(@. - of) (1) x 
and AS =c + bee (2) are given. ee denotes the epontaneous’ magnetizatim 
: T ° 
at o°K; 6. is the spontaneous magnetization at temperature T, M0 is the 
T 


drop in resistivity of the ferromagnetic below the Curie point. It is shown 
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that the linear relationship between R_ and Ag which follows from (1), 
actually exists in the temperature range of 78 - 270°K, and, tnus, (:) 1s 
valid at low temperatures, The maximum in the temperature dependence or 
the ordinary Hall coefficient, Ro» is ascribed to a pura-process in the Xx 


saturation range. R, in ferromagnetics differs from the Hall coefficient 
in non-ferromagnetic metals. The temperature dependence of R, 1s the same 
for Gd and Ni; however, the maximum of Ry in Gd is higher than that in Ni 


by a factor of 20. The conclusion is een from the foregoing that the 
particular character of the electron shell of gadolinium, while rot chane- 
ing the character of the temperature dependence of R_, does chanrze the 
degree of dependence. It follows that the extraordinary Hall efrect is 
determined only by the inner effective field and that its temperature 
denendence is reluxted to that of the inner effective field which is deter 
mined by spontenecus magnetization. The abnormally high value of R. and 


the unusual spin-orbit interaction do not contradict general concepts 
There are 5 figures and 13 references: 9 Soviet and 4 non-Soviet. The 
three references to English-language publications read as follows; 

Card 2/4 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001860510019-0 


IT rae rawr nis mcrnste, rant STEMI IOS MEOES SSG ORME G RETA RAAT BRERNG PRECURSORS 


“5/048/61/925/011/015/031 
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Allison if. &., Pugh & 4., Fhys. fiev., 102, 1251 (1956); Karplus R., 


Buttingeer J. tisy Phys. Rev., 95, 1154 (1954); Luttinger J. ii., Phys. Rev., 
A125 739 (1959). 


ASSOGIATIGN: Institut fiziki metullov Akademii nauk SSSR (Institute of 


Physics of Ketsals of tne Acudemy of Sciences USSR) 


Fig. 1. Temnerature dependence cf Hall coefficients Ry and Ro in Gd. 
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[Physical problems in spectroscopy ]Fizicheskie problemy spektro- 


skopii; materialy. 
414 De 


Moskva, Izd—vo Akad. 


nauk SSSR. Volel. 1962. 
(MIRA 16:2) 


1. Soveshchaniye po spektroskopii. 13th, Leningrad, 1960. 2. Chien- 


korrespondent Akademii nauk SSSR (for Frish). 3. 
yashevich). 


Belurusskoy SSR (for Yel' 


Akademiya nauk 


(Spectrum analysis) 
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